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PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



ISHII, Kazuo 

Kitahama-Yamamoto Building 
3-6, Kitahama 2-chome 
Chuo-ku, Osaka-shi 
Osaka 541-0041 
JAPON 



Date of mailing (day/month/year) 

19 September 2000 (19.09.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
P23463-PO 


International application No. 
PCT/JPOO/05729 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 

detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. (for all designated States except US) 
SUGAWARA, Yasushi et al (for US) 

International filing date 24 August 2000 (24.08.00) 

Priority date(s) claimed 27 August 1 999 (27.08.99) 

06 October 1999 (06.10.99) 
21 October 1999 (21.10.99) 
08 November 1999 (08.11.99) 

Date of receipt of the record copy 

by the International Bureau 12 September 2000 (12.09.00) 

List of designated Offices : 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJE,IT,LU,MC,NL,PT,SE 
National :CN,JP,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the informati9n contained in the Annex, relating to: 
I X[ time limits for entry into the national phase 
I X| confirmation of precautionary designations 
j X| requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The Intemationat Bureau of WlPO 


Authorized officer: ^^^^"-^"^^^^^^^^^^^ 






34« chemin des Colombettes 






1211 Geneva 20, Switzerland 




Facsimile No, (41-22)740.14.35 


Telephone No. (41-22) 338.83.3S^ 





Form PCT/IB/301 (July 1998) 



003531570 
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PCT/JPOO/05729 



From the INTERNATIONAL BUREAU 



PCT 

notification concerning 
submission or transmittal 

(PCT Administrative Instructions, Section 41 1 ) 


To: 

ISHII, Kazuo ^.^^ ^'^'^'^^^ 
Kitahama-Yamamoto Building /ou.--* r* •> 

ixl Lai lOI 1 la ^ V«IIVJII IC y- m, 1 ;. r 7. ~ _ _ 

Chuo-ku, Osaka-shi i /-n-.- ■■. ■> 
Osaka 541-0041 L ^' ' 
JAPON \ J /£:;•••?! 


Date of mailing (day/month/year) 

03 November 2000 (03 1 1 00) 




Applicant's or agent's file reference 
P23463-PO 


IMPORTANT NOTIHCATION 


International application No. 
PCT/JPOO/05729 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) . - 
27 August 1999 (27.08.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterislc(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which-is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

27 Augu 1999 (27.08.99) 
06 Octo 1999 (06.10.99) 
21 Octo 1999 (21.10,99) 
08 Novel 999 (08.11.99) 



Priority application No. 

11/242133 
11/285553 
11/299645 
11/316723 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 
JP 



Date of receipt 
of prioritv document 

13 Octo 2000(13.10.00) 
13 Octo 2000(13.10.00) 
13 Octo 2000(13.10.00) 
13 Octo 2000(13.10.00) 





The International Bureau of WlPO 
34, chemin des Cotombettes 
1211 Geneva 20, Switz rland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

Magda BOUACHA 

Telephone No. (41-22)338.83.38 3^ . 



Form PCT/IB/304 (July 1998) 



003635891 
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From the INTERNATIONAL BUREAU 



ISHII, Kazuo 

Kitahama-Yamamoto Building 
NOTICE INFORMING THE APPLICANT OF THE 3-6, Kitahama 2-chome 

COMMUNICATION OF THE INTERNATIONAL Chuo-ku, Osaka-shi 

APPLICATION TO THE DESIGNATED OFFICES Osaka 541 -0041 

JAPON 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

08 March 2001 (08.03.01) 




Applicant's or agenf s file reference 

P23463-PO 


IMPORTANT NOTICE 


International application No. 

PCT/JPOO/05729 


International filing date (day/month/year) 

24 August 2000 (24.08.00) 


Priority date (day/month/year) 

27 August 1999 (27.08.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO,, LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20. the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 
KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CN,EP,JP 



The communication will be made to those Offices only upon their request- Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49-1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
08 March 2001 (08.03.01) under No. WO 01/17047 



REMINDER REGARDING CHAPTER II (Article 31{2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

NIote that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WlPO 
34, chcmin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IBAJ08 (July 1996) 



3871375 
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TENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIRED OF THEIR ELECTION 

(PCT Rule 61.3) 



To: 



ISHII, Kazuo 

Kitahama-Yamamoto Building 
3-6, Kitahama 2-chome 
Chuo-ku, Osaka-Shi 
Osaka 541-0041 
JAPON 



Date of maiiing (day/month/year) 

08 March 2001 (08.03.01) 




Applicant's or agent's file reference 
P23463-PO 


IMPORTANT INFORMATION 


International applicatton No. 

PCT/J POO/05729 


International filing date (day/month/year) 
24 August 2000 (24.08.00) 


Priority date (day/month/yea r) 

27 August 1999 (27.08.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



^' Offices^o^^^^ informed that the International Bureau has. according to Article 31(7). notified each of the following 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJEJT,LU,MC,NUPT,SE 
National :CNJP,KR,US 

^' *K°'i'°r''"^P^*^P£ '^^^^ waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

None 

^' J^f^f ^TJl?"^®"^ """^^ ^"^^'^ "national phase" before the expiration of 30 months from the priority date 

trV^l^?- ^^^'^^s. above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 

l^rfw. application (Article 39(1 )(a)). as well as, where applicable, by furriishing a translation of any 

annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 

of the PCT A?p^^ performed upon entry into the national phase before a particular Office, see Volume II 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
me purposes of obtaining a European patent. 



The International Bureau of WlPO 
34. chemin des Colombettes 
1211 Geneva 20. Switzeriand 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 



3871375 



PA I'ENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



EO/US 
PCT/JPOO/05729 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

Uo ueparxrneni oi v^orrirnerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

08 March 2001 (08.03.01) 




International application No.: 

PCT/JPOQ/05729 


Applicant's or agent's file reference: 
P23463-PO 


International filing date: 

24 August 2000 (24.08.00) 


Priority date: 

27 August 1999 (27.08.99) 


Applicant: 

SUGAWARA, Yasushi et al 



1. The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International preliminary Examining Authority on: 

29 January 2001 (29.01.01) 



I [ in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 


34, chemin des Colombettes 




1211 Geneva 20, SwiUerland 


J. Zahra 


Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22) 338.83.38 
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INTERNATIONAL SEARCH REPORT 



International applicadon No. 

PCT/JPOO/05729 



A. CLASSmCATION OF SUBJECT MATTER 

Int.Cl^ HOIM 4/86, H01M8/02, H01M8/10 



According to Intern ational Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ HOIM 4/86, H01M8/02, H01M8/10 



Docimientation searched other than minimum documentation to the extent that such docimncnts are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JOIS 

DI7UJOG(WPl/L) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


EP, 560295, Al (HITACHI, LTD.), 
15 September, 1993 (15.09.93), 

Claims; page 2, line 1 to page 8, line 40; Figs. 1-'12 
& JP, 5-251086, A 


1 
2 


X 
Y 


JP, 6-52871, A (Hitachi, Ltd.), 
25 February, 1994 (25.02.94), 

Claims; Par. Nos. [0001] to [0035]; Figs. 1-5 
(Family: none) 


1 

2,4,7 


X 


JP, 9-283153, A ( Ishikawa j ima-Harima Heavy Industries 
Co., Ltd.), 31 October, 1997 (31.10.97), 
Claims; Par. Nos. [0001] to [0024]; Figs. 1-6 
(Family: none) 


1,3 


X 
Y 


EP, 872906, Al (DE NORA S.P.A.), 

21 October, 1998 (21.10.98), 

Claims; page 2, line 1 to page 6, line 34 

& JP, 10-302804, A & US, 6017650, A 


1-2,4, 
9,11,10-13 


X 
Y 


JP, 11-135133, A (Fuji Electric Co., Ltd.), 
21 May, 1999 (21.05.99), 


1-2,4-6,8-9 
4,7,10-13 



^ Further documents are listed in the continuation of Box C. Q Sec patent family annex. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 

pages 1-34 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 
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. as originally filed 

, as amended (together with any statement under Article 19 

. filed with the demand 



filed with the letter of 



^ the drawings: 

pages 

pages 

pages 



M5 



, as originally filed 



. filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



. filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the intemational application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
fumished subsequently to this Authority in computer readable form. 

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished. 



□ 
□ 
□ 
□ 

□ 



4. 



The amendments have resulted in the cancellation of 

□ 

the description, pages 

the claims, Nos. 20 

□ 

the drawings, sheets/fig 



□ 



This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed'* and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelt>', inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability <IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1, 4-13 



6, 7 



1, 4-5, 8-13 



1, 4-13 
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NO 
VES 
NO 

YES 
NO 



Citations and explanations 

Document 1 ; 



Document 2 : 



Document 3 



Document 4 



Document 5 : 



Document 6; 



Document 7 



JP, 9-283153, A ( Ishikawa j ima-Harima Heavy 
Industries Co., Ltd.), 31 October 1997 
(31.10.97), claims, paragraphs [ 0001 ]- [0024 ] , 
Fig. 1-6 

EP, 872906, Al (De Nora S.P.A.), 21 October 
1998 (21.10.98), Claims, p. 2, line 1 to p. 
6, line 34 

JP, 9-245801, A (Tanaka Kikinzoku Kogyo 
K.K.), 19 September 1997 (19.09.97), claims, 
paragraphs [ 0006 ]-[ 0017 ] , Fig. 1 
JP, 6-52871, A (Hitachi, Ltd.), 25 February 
1994 (2 5. 02 . 94) , paragraphs [0001] - [0 004] 
JP, 60-193269, A (Japan Gore-Tex, Inc.), 1 
October 1985 (01.10.85), p. 3, upper left 
column, line 4 to p, 6, upper right column, 
line 12, Fig. 1-4 (Family: none) 
JP, 11-135133, A (Fuji Electric Co., Ltd.), 
21 May 1999 (21.05.99), claims, paragraphs 
[0001]-[0015] , [0028], and [0033] - [0037] , 
Fig. 7, Fig. 11-13 

EP, 869568, Al (Japan Gore-Tex, Inc.), 7 
October 1998 (07.10.98), claims, column 3, 
line 8 to column 4, line 12, column 6, line 
28 to column 9, line 9, Fig. 1-4 
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water repellency of at least one of the cathode or anode 
varies in a thickness direction as a result of the side 
opposite the hydrogen ion-conductive polymer electrolytic 
film side being given a greater water repellency than the 
hydrogen ion-conductive polymer electrolytic film side, 
disclosed in Document 2. 

The invention described in Claim 4 does not involve 
an inventive step in the light of Documents 2 to 4 cited 
in the international search report. A person skilled in 
the art could easily conceive of applying known features 
pertaining to polymer electrolyte-type fuel cells, 
examples of which are disclosed in Document 3 and Document 
4, wherein a cathode and an anode are formed from 
catalytic particles, a hydrogen ion-conductive polymer 
electrolytic film, an electroconductive porous substrate, 
and water repellent agents, to a polymer electrolyte-type 
fuel cell that includes single cells having a cathode and 
an anode laminated at a position that sandwiches a 
hydrogen ion-conductive polymer electrolytic film, wherein 
the water repellency of the cathode is greater than the 
water repellency of the anode, disclosed in Document 2. 

The invention described in Claim 5 does not involve 
an inventive step in the light of Documents 1 to 4 cited 
in the international search report and newly cited 
Document 5. As disclosed in Document 5, setting the Gurley 
constant for an electroconductive porous substrate for use 
in a polymer electrolyte-type fuel cell within an 
appropriate range is a well-known feature in the art. 



The invention described in Claims 6 and 7 is novel 
and involves an inventive step relative to all documents 
cited in the international search report. None of the 
documents cited in the international search report 
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discloses or suggests a feature wherein the gas 
permeability or volume porosity of an electroconductive 
porous substrate in a cathode is set within an appropriate 
range relative to the gas permeability or volume porosity 
of an electroconductive porous substrate in an anode. 

The invention described in Claim 8 does not involve 
an inventive step in the light of Documents 1 to 4 cited 
in the international search report and Document 6 cited in 
the international search report. As disclosed in Document 
6, a polymer electrolyte-type fuel cell wherein an 
electroconductive porous substrate in a cathode is made to 
be thicker than an electroconductive porous substrate in 
an anode is a well-known feature in the art. 



The invention described in Claim 9 does not involve 
an inventive step in the light of Documents 1 to 4 cited 
in the international search report. As disclosed in 
Document 2, a polymer electrolyte-type fuel cell wherein 
the water repellency of carbon particles contained in a 
gas diffusion layer is made to be greater than the water 
repellency of carbon particles contained in a catalyst 
layer is a well-known feature in the art. 

The invention described in Claim 10 does not involve 
an inventive step in the light of Documents 1 to 4 cited 
in the international search report and Document 7 cited in 
the international search report. As disclosed in documents 
such as Document 3 and Document 1, positioning of carbon 
particles contained in a gas diffusion layer in a portion 
where a catalyst layer and an electroconductive porous 
substrate are joined in a polymer electrolyte-type fuel 
cell is a well-known feature in the art. 



The invention described in Claims 11 and 12 does not 
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Document 8 ; 



Document 9 : 



JP, 11-67225, A (Toshiba Corp.), 9 March 1999 
(09-03.99), claims (Family: none) 
JP, 8-117598, A (Tanaka Kikinzoku Kogyo 
K.K.), 14 May 1996 (14.05.96), paragraphs 
[0005] - [0012] 



The invention described in Claim 1 does not involve 
an inventive step in the light of Documents 1 to 4 cited 
in the international search report. A person skilled in 
the art could easily conceive of applying known features 
pertaining to polymer electrolyte-type fuel cells, 
examples of which are disclosed in Document 3 and Document 
4, wherein a cathode and an anode are formed from 
catalytic particles, a hydrogen ion-conductive polymer 
electrolytic film, an electroconductive porous substrate, 
and water repellent agents, to a polymer electrolyte-type 
fuel cell that includes single cells comprising a pair of 
electroconductive separator panels that form gas flow 
pathways for supplying and discharging an oxidizing gas 
and a fuel gas to an anode and a cathode and hold the 
laminated cathode and anode so as to sandwich them in 
place at the position where a hydrogen ion-conductive 
polymer electrolytic film is interposed between the anode 
and cathode, wherein the water repellency of the 
electroconductive porous substrate of at least one of the 
cathode or anode is greater at the gas outlet side than at 
the gas inlet side, resulting in a variation in the water 
repellency of at least one of the cathode or anode in a 
surface direction, disclosed in Document 1, or to a 
polymer electrolyte-type fuel cell that includes single 
cells having a cathode and an anode laminated at a 
position that sandwiches a hydrogen . ion-conductive polymer 
electrolytic film, wherein the water repellency of the 
electroconductive porous substrate of at least one of the 
cathode or anode varies in a thickness direction, and the 
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involve an inventive step in the light of Documents 1 to 4 
and 7 cited in the international search report and newly- 
cited Document 8. As disclosed in Document 8, a polymer 
electrolyte-type fuel cell wherein the specific surface 
area for carbon particles contained in a gas diffusion 
layer is made to be less than the specific surface area 
for carbon particles contained in a catalyst layer is a 
well-known feature in the art. Moreover^ the fact that 
specific surface area is inversely proportionate to 
particle diameter is common knowledge in the art, and 
thus, a polymer electrolyte-type fuel cell wherein the 
particle diameter of carbon particles contained in a gas 
diffusion layer is made to be less than the particle 
diameter of carbon particles contained in a catalyst layer 
is also recognized as being a well-known feature in the 
art . 



The invention described in Claim 13 does not involve 
an inventive step in the light of Documents 1 to 4 and 7 
cited in the international search report, newly cited 
Document 8, and Document 9 cited in the international 
search report- As disclosed in Document 9, the fact that, 
in a polymer electrolyte-type fuel cell, DBP oil 
absorption by carbon particles contained in an electrode 
indicates the size of the space in the carbon particles is 
a well-known feature in the art, and thus, in the light of 
a polymer electrolyte-type fuel cell wherein the specific 
surface area of carbon particles contained in a gas 
diffusion layer is made to be less than the specific 
surface area of carbon particles contained in a catalyst 
layer, a person skilled in the art could easily conceive 
of a polymer electrolyte-type fuel cell wherein the DBP 
oil absorption by carbon particles contained in a gas 
diffusion layer is made to be less than the DBP oil 
absorption by carbon particles contained in a catalyst 
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isb(D±tzyjmit. "tn^nrnK-r ^mM^^to mpnt. iixmm^^ 
mis^^rcsbizmmmmom^^i^^ < l^co, ^mm^m^-ru^i.T:fj 

mm.mm^^Mi6^rzi^izm7K^m^i^^m^iu-r^^. :^ xmm^^^ 
zsn^^m^^mTvxL^oo ^:ix. 7.ikWLm^m-<DU^x 

vx'^^^um^ (D^mz-Di^xnmizm^v. "tn^mrnvtz^n^m 
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C7^n. :i(D^>^^7.^ u ->E^lS'i^*^fe^?*^ffl^^TS*^±{cg^-r 
cine)Com^T«> Ti^'j 7=- >';u^nx5^i/> (ptfe) 

m(Dmm:^mxi^. m:^\^izii\,^xmm(Dmf^^^if^i^^ z. iL-^^x^ 
^-r^< . 7/ - K*3ctt/;^ V- \^<Dm7Kii<Dmm^^miz^-Dxm^t 
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mizm't:i>o 

$f ^ L , 

u — ^ mm iz ^ \^^x M ^>(D ^^mmx & ^ o 

D . HufS-iz/t l/-^<D:^fxaAP{PiJct 0 fc 7. g^ttS □ #J T S (.^ © 

^ e> tc2^%Bjts, T^m-r ^>^miiM^^mmmm^mts^m\zmm 
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~ 6 0 50? 10 0 mLT*^(7)75?W?;?lT*^o 

- \^fp<Dmni^^iim&U(D:ff7.m'Mm<D 1 . 2-2. 0fgT^-5oj&^' 

W 5^ T ■ ^ ^ o 

^<Dmm\^^^M&U(Dm.iim(D 1 . 2-2. o{g-e*^<^);&^'w^-e* 

W m 14 ^ ?L K S ch CO ?i { z K M $ n T (/ i ^ (Z) *t W 5cS T ^ -5 o 
^fc, HfllB;y7.MtS[«{C'^*n^^mi|:>i^Ol:t«S«7&^ MfB«j«® 
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- mjE#'t4 ^ ^-r ^ ^ :7 T -5 o 

m5it. :$^^m(Dmmmizm^xi'^mvrzUE A(Dmmmmmmx$> 

^tsmx$>^o 

m.vi§w-wmx$>^, 

m 8 :^^m(Dmmm^j:.zS)tmmiz:i5\^^xiiFmvrzmmmm(DM[ 
n<wii^^-r^'^yx$>^. 

m 9 it. ^^m<Dmmmi5<iiXj^itmmiz^\,^xi^mL'rcmnmm(Dm. 
n^i^^^-r cf^ yx$>^. 
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0 1 ots, :$^mm(Dmmm^j:zj^tt^miz:iii^^Ti'^mi.rzmnmi\^(D 

mi 5fi, ^^m(Dmmm^^xsw:Mim\z:i6\.^xY^m\^fzmMmm,<D 
^m^mm-r^rz^(Dm^<Dmm 

^ 0 , m^n,^p^^\z^\-y^i^y.^^Ui^'ifUii(Dm^^7.h.~x\z\^. 
^mmit. 7\^m-( -^y&miim^^mmmm^mt^&imizmmi^rz:^ 

•n 7.-i^ ^iSmMii 7.^^^^ ^fz^<oii T^m.^^l^^x^tz—ncrymn,'^ 

-tr / 1 u - ^ T it L T T^c s ¥ m ?i6 ^ ^ tr ^ m ^ s M ^ *4 m m T- * 
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jp L T -5 <h . •»7.m.^o:>xnf)^ib\^n\z\p\f)^o\zvrzt^^-z. mea 

nu<DUi^^-ffi'A^\z\^^\^. ^ 7.<DE.ti^T\z^^^uHm.(Dm.m:ii^ 

«k o T ^ ^ -r S ^SfeTK ^ M E A 1*1 (C ^^-r ^ ^ ;^ ^ a?) ^ ;i <h tJ^^T ^ 

-So 
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^fz. :^mmizw^^mnmmiz:iri\,^xit. suiBij v- K^j^t/yy- 
K7&«, mm7Km-c^>^m^M^i=-mmmmizm'^i.rzmmm. ^j^u 
mt^mm^^/'^u-^Uizmm-r^iJxu.m.m^mL. mt^mmm^^m 
mm^izmmLTzmm^^ t7Km-i :tyinmiim^^mmni!}^^r.si o . 

^ 7.ii:mmiz^^n^mmm.T(Dm7Kii^i. mmmmmiz^^n^mm 

<DB7^ii^m^yj\^iznvxmiit\^xi^^(Di;}^!fF^i^i^o m^it, mts. 
mmizi^i^^x. mmf} x^m.mizmmLrzmm'^iLi^(Dm7Kii^^. mmm 
mmizmmLrcmmi^'?-(Dm7Kii^ o hMi^z. t^^mmx$>^. ^ntc 
cko, :^^m<Dm^i^nmnmmnmmiz^f,^xit. mmm(ommizi^ 
--iz^m:h'x ^m^^v. ^^'::>±fi^7i^^m^^^\zmtii-r^ ^ t^^x^^ t 

mmcD^o iz. :»xm^izri^^rzyj\^^rzit:^ 7.mm.:^}p]<Dm:^\^ 
(m:^i^^rcitm^:iji^) \zmmvxi^^m7i^^it. &:Mo:>mmx 2 -a 
Tt^izM^pimux-^ru- y xji^^^^7i^m<D^m.m^mnx. ^rz\t 

S'iim&u±izm^-r^jimizj:i ommt^z. t^^x^^o 
HuiBxgic j;n«\ mm^m±iz^^mmAu^mT^mizmm(Di^^, 

^fz. mmnimxit. x-^u- J X)i^-f)^^M<Dmmx 2:k7t&oiz^^ 
'^mx$>^rztb. ^^mm^mm&^izmi}u$>^i^^itmc}^^it. ^^-d. x 
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i^{;ifa'o T^^$i±^ ii ch t^T-#-5. z.(Dt^. mm^iLi'^rzummit 
m.m.^(D^m.m<Dmmmm^-m\z^'^. myKm(D^mm(Dmmm^(D 
^^mmmizmi}u^rciitm'p^ii:ut}^^mm 2-D<Dxyu- y xji^-^ e 
m^i^mmmm^rcitmm^^jinm^^±izmm\z^^m.m^ x-xu- 

^Tz. -B., mmmT^rz{tmm^w^'i^(D'^mmtmyKm<D^7^mm 
ii^m^^m(Dm-^izm o , M'^-^nrz^mm^m:kxX]^- / xji'izm 
D , XX u — y X)\^^:ffxm^(DXof}^'bttin^rzitHin^^ibxaizif)'^ 
i-fxMit-^ii:u-/)^^xxu-m^-r^:ith'c^^. ^(Diz^. m.-^^ 
ntz'rf^WL^(rymi^m(r>^mvc^^mnmz^\\L^^k^ hz. ^i^n(D^ 

tz D <Dm7KM(Dm-^^^ <u^o 
m-ox. mmnmiz^mt. ^^\ziSx<Dmmizrt^':>rz-:f7\^izm^^i^ 

$e>{c, -B., mmw.l'^rz\,tmm^u&l^<D^WL^^tm7iim(D^WL 
^^t^m^^mcD^^izm d , m^-^ntz^WLm^m-Axxv- y xji^^z 
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muiiizft^cxm:KMn'rni-£^i.^o ^iz. yxjinmo. 5-'2mm> 

$ {y X)Vhm-^mmt(D^m) s ~ s o c m^^s^s lv^o ^^c, tim 
•^rirz6^mm\z^^n^mm^(Dn^ o . i ~ 2 o m 

huIBtK^^ ^>e^i4ie^^mil?Mm<h LTfi. tI^SDu Pont 

T#-g>o «mi4#?LKS*^^ LT^, :^-/}? >^-/t-, - :.}^ > p 
:^7-4^>- P T F Eli'&i^- h .{tt-.yfsy t-p TT R^mri^f^^i: 

P T F Et^E(Dy vmmm^n^ L < ^1^-5 ;i <i::65-r=#^„ 
BulSte^*4^<h LT(i, 1 0 0 ~ 1 0 0 0 nmCD^i^sKr^^W ft 
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^m^-&^-&TfflViTt)ctiio cn<b (D -^xn. m^^z^ o^itL ^ 

< m^^^c tt^x^^o ^fz. mt^mmh±/'^u-^m^mmvxn^ 
^fz. ^^miz^^TKm-i ^>^mikM^^mMmm^mts&mizm 

X 43 cfc O^" *4 7s ^ n -e n -r ^ J6 o ;^ oft SS ^ ff^ fiK L 
— ^ <7) ^ « 14 -fe A 1/ - ^ IS T S$ L T t^j: ^ # S m ^ ^ « ^ ^ a ^ M M 

muizmmn^^^mvxfjiK) . mt^tiv- \<(D:»xi}:mmiznimLrz 
mmm^<Dm7\^i^*^. m^y y- v<Di^ x^WLm\zmm.\^rzmmm^o:> 



wo 01/17047 



17 



# 

PCT/JP00/0S729 



^btz, :^mmiz^^M^^mmmmmnnm\z^\,^xi:s,. mB^mm 
m^ummu <D :^ xmmm-A^. n— i/-^^t i ~ e o i o o m l 

^ z: t^"^!:^ 

- \^tp<Dmni^0iinmu<DiS7.mj^m<D 1 . 2-2. 0 f^Ts-s©*^* 
m^^:^7.mmm^m^-t^rzi^izm.iim^^j^mizm< tj: d , mm^m^^ 

4'<^^m<4#?LMS**<^m7L^(7) 1 . 2-2. 0 mx'$)^ :i tt^^<ib-r: 
©Smi4^7LKS*t<30/P^(7) 1 . 2~3. 0 i^X'$>^ :i t^^^9J)X'$>^o 
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o m $> ^ o ^tz. d (DtBH^T^d:, j^'xiSigti. mm^^^nm 

^'xiKmrnizmmLTzmmmmii. mmmizmmi.rzmmmmt^m^ 
Lfc®^, mmm xu.mm t(Dnmizmf^r^ z tiz^o . mmm 

z:^n'f-f)^^m^ < nmm^^^\^±-t^ t\^^z>mm^m 

iz^ ^n^mm^^o) it mmm(D 1/2 u^T-r^-s :i t-h^mnM-c^^o 

iid-e, tiv- 'fm(o:»7.^WLm\zm^^^mmm^(D)tmimm^. 7 
J - Y m\(n>'n 7.^'^m\zm\^^^m%'^^(D}^^mn.<r> 1 / 2^xt\z^^ 
:i thm^±x$>^o ztiiz^o. ^}i!Z7ii^m^^^izmtii-r^zi::fy^'^m 

Mirths \z^^n^mmm.^(D—:^m.^(Dm.^o:> 1 . 3 fgj^±TS ^ z l 

<7)^m5&^cDii3i^ J; D 3 0 %u±±^ <-r ^ ;z ^iz^-ox . mmm<Dm 
z:ix. i3v- ¥m<Di3 7.^Wim\zm\^^^m.m^=f-<D—'.k^^(r>i&.^ 



wo 01/17047 



19 



PCT/JPOO/05729 



T*-5o zfAffl;^— 7J^>^^>7 ^f^]^;^j* (JIS K 6221) T- 

^MUTiS^?LMT^5-5o X H ^ 5^ r - t^^*^^ L T 1.^ -5 ^ ^ ffl 

(D0^^]|Di^®D B P ®^»^Mi^S©M*^^(DD B P ®^ 
«J: 0 2 / 3 £;lT(3-rs ^ itCckoT> X i£ SSi: ® (Z) it tK 14 ii $ it , 

mmm 1 

0 fjLTn(Dtf — ^>^-/^- (^1/ (^) m ^m\^>x. xm.^izB-0 
rz:^i^izmmLrzmyi(ii^^m'r^isxu:mm^mmi.rzo 

xm m) moND-i) ^xn. mwmmizx'^mmwLfzo 
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S§ tti □ b A □ tc fS] 1^ {;: fcJ o T ^ ^ jg S ^ ii M 6^ Ji $ -ti 

d (Z) - 4-s > ^ - /t - ^ X »tt fp^ ;^ fS] {c ^ ^ L T /JN It ^ +1- > :7" 
-z-y V n^m(J^ti — irs>^ — n — \z%-t^W^lBm.ifi 0 ~ 5 0 m«% 

#;to ddTJi, 1 0 0 -/ ->:x cDZ ^ 'J — > ^ffl (/i;^o 

l^feg 1 0 0 ~ 5 0 0 n m) 20g. /I - :7 jl' ^ o ;^ — tJ^ > X ;U 4^ > ^ 

2 2 5 g . ?§^J«h bxy^ 7 — Jl/ 2 5 0 g 43 J; TtT BR CD I?-® MtS^iJ ( B 

12) ^m/uxmmm^nrzo :i(Dmmm^mmmm(Dmm-m}£^ii 
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0 ^m.mmm^ s o %\zn^L. 7\^m^7.it7 sx:, ^m.it6 sr: 
itmm 1 ~ 3 

mmm 1 tra^cDi^f^^tT-r^fco #en7t«?i&o«c?t-mmii#tt^0 2 

HI 2 7&^b, -/i^ A° — Mf^O y >y ^ 1^ J5g is a — It T ^ ^ l:b 

mi)^-»7.m.^(Dxnf)-^i^^n\zf)-^nxmmm\zmmL>x\>^^mmm i 

mm(D^^(D1ii3^m.tiX\^^^^ iiifit:>i)^^o :L<D:L^\t. ^.\zyymm 

mmmmt[\m\zmm,mf^mm^^rz^^z.tf)^mm(D«^^(D\^±.\z-^v)) 

^ 0 ~ 5 0 a»%(D^HT^{l:$-&^o L*^L, «fl!l(^f^ll!i^{^7:j:i:(C 
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mmm 2 

1^ 3 \z7jk-r u-mji^m^zN D - 1 'yfrnm. mm^u^^^fmrn 
( 1 0 0 g om^ib^xn (m mo^f'ytiy^ ^ . 9 0 0 g0 7K*5 

ND - 1 ^Ji'tHj^^^lf 6 ;^J-:!i<>^t5t?^^^§§ 7 {zAn, ^n^' 
t} — :^>^ — /'^—4±iZ\,t6 0 mmX 6 Omm(D^?*fC^8»fU;^-77. 

^ m<D^ 5 ^mmvfco z(D±^^ib, xyu-y x;i'343ci;tX9 ^, n 
^-&fco ^<Di^. ^m?lb$m^fc^cD;^xgftS§(7)A□/{>^e>a3□^crS]^tT 

>«/&M. 5-2. 5 m g / c m'^T, :7 ^^flg^. JpM/;^ - .-j^ >M7&^- 

0. 2 5-1. 0 (mmit) (Dmm-vmmm\zmmr^^oizmmm^ 
mmi^fzo z(Dj:-oizvxisxw:mm^mrzo 
z(D'^. ^xiuWiM^. mmLxi^^^mm^^mm^mtaa^^^^-r 

^fzubiz. 3 5 0 ~ 3 8 0 'CiciinlRiLjto z (D :^ xw:mm ^ mi^Tz z t 
mmm 1 Lmm<Dmi^^n-Drzo n^ntzmmcom^^-mmw 
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itmm 4-6 

yymmmmxti-yi^ym^^o. 25. 0. s^j^ui. 0 (mm 

I . 5 — 2. 5 m g / c mMCT^c-Scfc -5 ic;^; >^-/\°-±tl— 

izm^i^fco eine 3 mm(D ti - > m ^ mi^ii L rz:t3 - > ^- z-^- 
(Dnm (jtt!^«?y 4 - 6 ) tit^x^. t}--:r^>m(Dy ymmmmijum^ 

dxity ymmmmmmxti-7f^>m^ 0 . 25-1. 0 (s« 
it) <Dmmxmm.^izmm^i^rz:^^. nmo^r^m^^iz^t^'&x loit 

^^^fb$-&:/^«^tcfe, ^x^^<Dxnf)^ibtiiniz^^ilrxm^&oizm 

$^itmf}^mmvx\^^nitmm(Dmm^^mi^ibnrz. 
:^mmM iz^i^^x it. ^-rm 5 iz^-rmm^^-t^uE a 1 i 

Lfz. ^m^m (^m^^:!ny h^mcOV ulcanXC72, —'^m. 
m : 3 0 n m, it^mm : 2 5 4 mV g, DBP®?ft»: 174cc/ 

loog) tc, T±^!fei's^<) 3 0 A<7)a^i^^^ 2 5 a«%fiit$itTm 
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Yk^^ ( 1 ) : 



F-h-(-CF2 -CF2 }x-tCF2 - CFMyF 

I 

0 



5^X^1 3. 5 
y = iooo 
m=1 
n = 2 



F-C-F 




F-C-F 




^ — /I — ^^7j<MS LTto iS^ 3 6 0 M m©;^-jJ^ >^^^ 11 1/ 
(W) mOTGP-H-120) ^ h ^ 3? ;W :^ □ X ^ 1/ > ^ ^ ^^iJ- 

Ty ;U ^ P 7' □ t° 1/ >(7)^fi (FEP) (DTKtt^iS:?^ (37*'r=^^>Xll 
(^) ^(D:^^::^ >' P >N D - 1 ) iC-^gL, ^^b^ctt, 3 8 0 T 3 
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10 0, —^^mm : 5 3 n m. itmmm 37m Vg, DBPP&i^m : 
2 0 0 c c y 1 0 Og) ^, ±sB:t^:t70>ND - I iz-^WLL. mB^ 
E P (Df^-^mmit^^ 8 7 : 1 3 -C $> ^ ^ - X h ^ ^fz o Z(D^ — 

mi^tzm. 38o*CT3 o^mmm-r^z.t\zj:-oT. mmmmmi 2 

tmmm^m 1 2 :^^h>u^ij^7^u.m.m 1 3 ^rprnvtzo 

mmnmm 1 2 iij:z:^ti-^->^u^ 1 1 7&^e>/j:^«M 1 e ^f^m^fco 

7.)l:!i^>m(Dmit 1 . 2 m g / c m'<h L^o :i (DttM 1 6 ^ T 7 — H 43 

^uyy^^y^Hs - 1 0 0) ®^7Ki4«, mmmizmi^^tzmmB^ 

(VulcanXC72) <7) it tK -14 J: 0 t) t> <7)T ;t o 7^5: 43, m 

xmmiz^h>\zm'0'Dn< ^tz^zmmmti (mN/m) 0^7^^:^?^?^^ 
mTLTzo mT\^rcmm^^mm^'¥-(Dm^m^^^iHuyji^\zm^iLts^^. 

^n^'n 7 2 43 «fcDC 2 2 (mN/'m) TSO, 7K ti# < *^"X ^ y — 
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m) T ^ -5 o 

^m^^mmmm (.^mr> u p o n t a^N a f i o n i i 2 ) 15 

ck ^ h -fUX-Tsm-^L. ME A 1 7 ^^#^o ;i(DMEAl 7^ 

me ^j:zj^7 it. mmiziJTs^^ (M) ^m^i^rzmm^±/^u-^ 
m(Digtm^mmx$>^o meit, mm\^-t/^u-i$^ (Drnmizmfn^i^tzm 
n:^'^mij' 7.m.^(Dmvt^^vx^<o . mmizitm-mikcDmitMij x 

-t/-%u-^WL(Dmm\zm)^^nrz^^m7i^mm^(Dmvz^^i.rz%<Dx$> 

iZ/N'U — 0 cmX2 0 cmX4mmC0^J£^WLTi30, 

xm^'^mjiZ-r^m^ 2 1 itm 2 mmxm^ 1 . 5 mm^UggPTfe 0 . 
C<7)g|55)-^;^X:i&^'Sttilt-§c ^fz. iSx^mmcD^) -^^2 2itmimm 

23b) <h, - K?L (aAP24a, tB □ 2 4 b ) 

?^^7K<^^n^;i/ K?L (^AP 25a, mP25b) ^J^^Lfc„ 

2 6 SrJj^fiKL^o 

U±<D^Z) iZi^m^tzm 5 iZTHk-rUE A 1 7^, 0 6 iZ^-r 2 :i*(Dag 
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mttmA^f#;to ^tz. El 5 tC^fM E A 1 7 13 7 13^^2*5:©^ 
A° u — ^tST. — ;^®M*4;^'Xffl;^*7.»t£S§;&5M E A 1 7{c®L, 

B ^ntzo 



:k\z. ST^c^itJsJcOME A^w-r§^M«?i!i^{^ML7to mmm^t 
mt^^mmmm^. mLmm^-»7.mmm\zum.vxm.mm.m2-' b> (m 

mnmm<Dti^y- i^iij^zsT y - \^izm^^rzmm^inm^. mm 

T'^ -So 
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n 




(nm) 


(ml/I OOg) 


(mVg) 


m7K\k 
(mN/m) 


1 


CABOTtt^© 
BP3700 


5 3 


111 


3 8 


7 2 
U± 


2 


BP3700 


3 0 


17 4 


2 5 4 


7 2 


3 


(^)^(DHS-lOO 


5 3 


2 0 0 


3 7 


3 6 


4 




3 5 


2 3 0 


6 8 


3 2 


5 




5 5 


13 0 


2 9 


4 0 


6 


(DI3030B 


4 0 


18 0 


5 0 


3 8 


7 


EC600JD 


3 0 


4 9 5 


12 7 0 


7 2 


8 


AKZOaM© 
EC 


3 0 


3 6 0 


8 0 0 


7 2 



2 









V - H 


T y - H 
















m 


3 


1 


2 


3 


2 


3 




4 


2 


2 


4 


2 


3 


m 


5 


3 


2 


5 


2 


5 




6 


4 


7 


5 


7 


5 


m 


7 


5 


8 


6 


8 


6 


it 


7 


6 


2 


2 


2 


2 




8 


7 


3 


3 


3 


3 




9 


8 


7 


7 


7 


7 



^jKDmmm s - 7 43ct^it^^>i 7-9 xn^nrzmn^m, 1 ~ s 
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mmi^&^ 7 5x:{zmmi^rco ^lt, xmmm (u f ) ^ ? o 

%. ^mfiJffl^ (Uo) ^2 0%iLfco :^X<DinM«. mm:ff7.^8 

mm 6 (Dmm^^^^i^fz. ^rz. m9^z. :^^m(Dmmm^z%^mn 
mm 4 ^cfcD^" 5 itmmizw.^mnmm, 7-8 (Dikm<^^^^vrzo 

mmm s ~ i o 

tz'^^WiXz. ±se<t:^iC (1) T^L;t/\°-:7;u^n;t)-/}^'>x;i/^> 

M(^^-:t:7D>ND-l) lZ7±^U>y^y'^^^mi^TXf' 
U - (:7 «;/ mi^JiiSJ^^^- : 7±^U>y'^y^=l : 1 (MMtk) ) ^ 

C:(7)7>^U-^, /P^ 3 6 0 /zm<D;^-#>^^:m (^1/ (W) 
SitDT G P -H- 1 2 0 ) 1 1 tC^^b. Iti^b;^^^, 3 8 0 t:T30 

^7!)5 1 — 6 0 (l^>/10 0mL) t /j: ^ ^ tc, X ^ U — C7)^qftj « ^ si ^ 
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Lfz. Ui^. — U — ^^CDWmit. J I S-P8 1 1 7 {zmMLfc. 

1 ^^-r^mm 3 3 ^nr^ (ei 1 0 #bs) „ nm^iz^^n^&^mit 
"i^mmnm s 4 (Dummmiz. mmm s 2 ^^mmmm 3 4 <Dmizi^-r^ 

J: -5 IC, 2 3 3 $B2« 1 3 0 *C T 5 ^^TbI. 38kgf/c 

n\'(DBEtlX\ hy'ux^m^^x zni^^ii^^i.. miOiZ^T^o 
75:ME A 3 5 ^#7to CCTJi, 7K^ < :t >'fK^tti^5i'^«^SKfli i L 
T, ±fS^t^^ (1) (tztzl^. m=2) -e^^tl^ A-:7;^:tD;^3- 
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